The most abundant species recorded on the project was Chestnut-collared Longspur (3,116 individuals), followed by Western Meadowlark (1,878 individuals), Horned Lark (1,638 individuals) and Sprague's Pipit (1,213 individuals). In total, these four species represented more than 64% of the total number of individual birds observed over the five years of study. The fifth and sixth most abundant species were Baird's Sparrow (691 individuals) and Lark Bunting (658 individuals), increasing the total percentage to over 75% of all birds recorded. While the abundance of each varied from year to year across the five year time period, these six species were consistently the most abundant. Local weather conditions do not appear to explain variations in abundance across the five years, although drought conditions elsewhere may have had some influence on iv the abundance of select species in Montana during some years. Timing of the field inventory during the first two years of the study may explain a portion of these trends, at least possibly for Lark Bunting. Fieldwork started approximately one week earlier during the first 2 years of the project. The abundances for these years could reflect birds newly arrived and not yet on established territories. The effects of grazing activities and a variety of other factors could also explain the trends, although the influence of these variables has not yet been investigated.
Eighty-nine percent of the total number of individuals recorded are represented by 12 species, 7 of which are state Species of Concern. Six of these seven species are species endemic to the Northern Great Plains. Their presence and relative abundance reflects the uniqueness and importance of this area; few places remain in the Northern Great Plains ecosystem that support such a composition of species. Their abundance also reflects a landscape of diverse vegetation characteristics as each species requires unique habitat elements for breeding and foraging. Chestnut-collared Longspurs and Sprague's Pipits require areas with moderate levels of grass cover and litter, for example, while Baird's Sparrows require dense grass and litter, and McCown's Longspurs require sparse grass and bare ground. In addition to the availability of habitat, the condition is also critical. A heterogeneous prairie mosaic can support a greater number of grassland endemics. Although once plentiful across the Northern Great Plains, large blocks of intact native prairie habitat are now rare. Protecting these lands from conversion and other activities in conflict with historic disturbances (e.g. grazing and fire regimes that mimic the natural frequency and intensity) is critical to maintaining native prairie capable of supporting a diverse species assemblage. Without this protection, many of these endemics would likely disappear from the landscape. 
INTRODUCTION
In recent decades, grassland bird populations have exhibited range-wide declines (Knopf 1994 , Herkert 1995 . Historic conversion of the landscape to agricultural cropland is clearly the greatest contributing factor to loss of suitable habitat (Samson and Knopf 1994 , Fitzgerald et al. 1999 , Knapp et al. 1999 , Blann 2006 . Habitat loss resulting from fragmentation and conversion of land for agricultural, industrial, and human habitation purposes continues, contributing to further grassland bird population declines. Additionally, a variety of land management practices in areas of remaining intact prairie, can negatively impact prairie bird populations (Saab et al. 1995) . Worldwide, grasslands are recognized as the most imperiled ecosystem (Samson and Knopf 1996) .
The structure and composition of prairie habitats is a result of fire, grazing, and drought disturbances interacting with local and regional soil, moisture, and temperature patterns (Samson et al. 2004 ). Temperature and moisture gradients are extensions of continental gradients ranging from drier, colder grasslands in the northwestern portion of the Great Plains to hotter moister conditions in the southeast. In general, average annual rainfall in the study area ranges from 10-14 inches. Much of eastern Montana is dominated by clay soil. From a historical perspective, large scale grazing events either by bison (Bos bison) or Rocky Mountain locusts (Melanoplus spretus) (Lockwood 1999) and fire were episodic and resulted in large areas recently grazed or burned, or grazed or burned over a range of temporal intervals (Fuhlendorf and Engle 2001, 2004) . In the past, these disturbances operated at large spatial scales throughout the Great Plains. Individual grassland bird species thus selected suitable habitat from a matrix of habitats available across this landscape. Each species probably exhibited pronounced fluctuations in local abundance as vegetation conditions changed.
The extermination of bison, the extinction of Rocky Mountain locust, and aggressive control of fire during the settlement of the Great Plains profoundly altered the composition of grasslands (Knapp 1999 , Samson et al. 2004 . Although much of the land was grazed after bison were replaced by domestic cattle, the dynamic nature of historic grazing patterns was lost; most of the Great Plains became uniformly heavily grazed. Current range management practices have reduced grazing pressures from historic levels, yet indicators of rangeland health still promote a uniform moderate level of grazing (Fulendorf and Engle 2004, Holechek et al. 2003) . This results in more homogenous grasslands without the dynamic patchwork of vegetative composition and structure upon which a variety of native wildlife depend (Fuhlendorf and Engle 2001, Samson et al. 2004 ).
Since individual prairie bird species select appropriate habitat for breeding and nesting from a narrow range of vegetation conditions within a heterogeneous matrix, current grassland management practices can impact different species in a myriad of ways. Grassland associated species favoring vegetation structure and composition promoted by human activities (managed grazing, fire suppression, and annual mowing) have generally benefited while species requiring a more natural disturbance regime (periodic fire and historic grazing patterns) have generally experienced declines (Sauer et al. 2005) . Because of the tremendous loss of native grasslands, remaining tracts of prairie grassland vegetation are increasingly valuable for native bird species. Grazing management practices can differ significantly in timing, intensity, and duration (Fuhlendorf and Engle 2001) and can ultimately impact local avian breeding and nesting events. Understanding how grassland birds respond to different grazing practices and histories on a large landscape managed for multiple-use can contribute to the conservation of prairie bird species range-wide. Unlike other areas in the Northern Great Plains, populations of many native grassland bird species have been relatively stable in northeastern Montana over the last 40 years (Sauer et al. 2005) . Thus, this region is ideal for exploring the response of native bird species to different grazing histories and grazing allotment size. Neither of these disturbances is currently well understood, but both have obvious Located on the Northern Glaciated Plains, the study area lies in the northern half of Valley County in northeastern Montana. The county lies adjacent to the border with Saskatchewan, Canada and is bounded by the Missouri River to the south, Phillips County to the west and Daniels and Roosevelt Counties to the east. The project area includes BLM lands north of Glasgow, east of Opheim and west of Valleytown. Bitter Creek, Frenchman Creek, Crow Creek, Rock Creek, Willow Creek, and Buggy Creek, all located generally within the project boundaries, drain to the Milk River. The Bitter Creek Wilderness Study Area, nearly 60,000 acres of highly eroded badlands, recognized for its unique, isolated and unspoiled nature, is situated approximately at the project center. To the east and adjacent to the project area is Dry Fork Creek, primarily contained within a large block of Montana Department of Natural Resources Conservation lands. Cooper et al. (2001) describe this area as possibly the best intact site of a rare mid-grass (northern porcupine grass-thickspike wheatgrass) prairie remaining in the United States.
The physical characteristics of this area are similar to the surrounding lands. Glacial till and outwash cover the terrain as the area's gently rolling landscape was scoured by at least two glacial events. The most common substrate in the project area is clay shale, marine in origin and dark grey in color (Cooper et al. 2001) . The local climate is considered semi-arid with precipitation of approximately 10 to 14 inches per year, much of it falling as early summer rains in late May and early June. Winters are generally frigid while the summers can be hot, punctuated by hail-producing thunderstorms that can result in flash floods. The county's greatest topographic variation occurs at its eastern half; the highest elevation of approximately 3,300 feet occurs near Opheim to the north, while the lowest elevation of approximately 2,000 feet occurs where the Missouri River leaves the county to the south. Specific point locations on the project ranged from 2,448 to 3,049 feet in elevation. While the primary landcover within the project boundary is native mixed-grass prairie, the majority of the surrounding land has been cropped for agricultural production. This area is significant as it encompasses the most extensive remaining piece of intact prairie land in Montana. For a more detailed description of vegetative communities and distinguishing attributes specific to the study area see Cooper et al. (2001) .
STUDY AREA
implications for grassland bird conservation. Furthermore, having long-term grazing histories for grazing allotments allows for an analysis of past management practices and their effects on current grassland bird abundance and habitat selection.
The purpose of this progress report is to describe the project activities to date, report on the diversity and relative abundance of grassland dependent bird species present in the project area, and organize the data for future analysis. Additionally, this report identifies bird species in need of conservation, including several endemic to the Northern Great Plains, and provides management information in order to assist in the conservation of these species.
METHODS

Point Selection and Project Design
The project was limited to BLM lands in north Valley County. Initial steps involved using a Geographic Information System (GIS) to stratify the area under consideration by soil type using the University of Montana Satellite Image Land Cover Classification (SILC) soil data. Areas classified as having silty soils, those that support growth of native grass species important to grassland birds, were used to delineate the area within which inferences were to be made (i.e., the target population). Areas classified as high clay content soils were eliminated from survey as the vegetation associated with clay soils does not generally support grassland birds. Eliminating high-clay soils effectively eliminated the badlands area surrounding Bitter Creek located at the center of the study area. However, some areas on the western portion of the project ended up being located in areas with high clay content soil.
Within the area targeted for sampling, 120 bird survey point locations were randomly generated from which transects for the project would originate. The project was originally designed for each bird point count transect to consist of four points. However, since the original point locations were random, it would have been difficult, if not impossible, to generate a line of four points within one pasture (generally a quarter-section) given the 300 meter minimal distance required between points for standard point count protocol (Hutto et al. 1986 , Drapeau et. al 1999 . Thus, the scope of the project was changed to accommodate transect lines consisting of three points. After locating the randomly generated point on the ground via a GPS unit, the second and third points were identified by field personnel walking no less than 300 meters from each previous point, resulting in a total straight line transect length of approximately 600 meters. Each of the three points defined the spot at which each point count survey was conducted. Coordinates for all points were recorded on GPS units for finding survey locations in subsequent years. The second and third points in each transect were generally established to the northeast if there was room to do so and remain in the same pasture as the original point. If this wasn't the case, then the points were oriented to the southwest of the original point. Efforts were made to keep all three points within the same pasture/grazing treatment. This sometimes necessitated placing the second and third points on opposite sides of the first point (one to the northeast and one to the southwest). If a northeast-southwest placement wasn't possible, then a northwest-southeast orientation was followed, in whichever direction allowed the points to be contained within one pasture. Inadvertantly, and due to time constraints at the start of the project, nine transects ended up with points not wholly contained within one pasture. One transect contains one point entirely in a different pasture; 7 transects contain one of the 100 m radius point count circles within 2 pastures; and 2 transects contain one point in the adjacent pasture with a portion of the 100 m point count circle within 2 pastures.
During the first field season (2001) the points were divided among two field personnel such that points west of the Willow Creek/Bitter Creek area were assigned to one observer while those on the east were assigned to the second observer. The points ultimately surveyed were selected across each region based upon accessibility and distribution. Points were generally considered accessible if they could be reached by vehicle (on existing two-tracks) to within a walking distance of approximately one mile. Effort was also made to survey both the eastern and western points such that the maximum north-south distribution was accomplished. Field personnel attempted to maximize the number of point counts conducted in a day; at least 3 transects (9 points) were targeted each morning. 
Survey Timing
Across all years, point count survey work commenced on or after May 21 and was completed on or before July 12. Except for two transects during 2001, point counts began as early as sunrise and were completed by 10:37 am. During the start of the project, Paul Hendricks observed the level of vocalization of prairie birds in the evening hours appeared comparable to the early morning hours and conducted six point counts (two transects) in the evening hours, between 7:00 and 7:40 p.m. Subsequently, the decision was made to restrict surveys to the morning hours.
Avian Point Count Methodology
All point counts were ten minutes in duration and were conducted within approximately six hours following sunrise. During each point count survey, birds observed during time intervals of zero to three minutes, three to five minutes, and five to ten minutes were recorded. All birds detected visually and/or aurally within a visually-estimated 100 meter radius circle from the fixed-radius point were included in the tally. Each individual species was documented with the appropriate 4-letter AOU code, abundance, and identified as within the 100-meter circle, on the edge, or outside of the circle. Birds that flew over the circle and did not land during the count were recorded as flyovers. Counts were not conducted if continuous rain or high winds were present. (Samson and Knopf 1996) . Nine additional species recorded on the project are secondary, or more widespread species of the prairie: Sharp-tailed Grouse, Northern Harrier, Swainson's Hawk, Upland Sandpiper, Short-eared Owl, Horned Lark, Vesper Sparrow, Bobolink, and Western Meadowlark (Samson and Knopf 1996) . Nine additional species recorded during the project are identified either as BLM Sensitive Species or as Species of Conservation Concern in the Montana Partner's in Flight Draft Bird Conservation Plan for Montana (Casey 2000 , BLM 2004 ).
Vegetation Measurement Protocols
Vegetation measurements were recorded at each bird point count survey location. For these purposes, the bird point count survey location defined the center of a 25-meter diameter circle in which maximum height, plant frequency, litter depth, and ground cover were recorded. Ground cover measurements were taken along a 50 meter straight line inscribed in each circle, with end points at opposite cardinal compass directions. At each meter along this transect, the ground cover type was recorded as bare ground (including rock) or non-bare ground (grass/forb/moss). The center (the original point count survey location) was not included in the ground cover measurements.
An index of vegetation density was recorded at points in each of the 4 cardinal directions 25 meters from the original point count survey location. At each of these points, a one-meter rod was placed perpendicular to the ground at each of the points. All vegetation contacts with the rod were recorded in one decimeter increments (0-1 dm, 1-2 dm, or >2 dm). The plant contacts were recorded as either grass or forb and alive or dead. For maximum height, the height of the tallest plant within a one-meter radius of each point was recorded to the nearest centimeter. Litter depth, to the nearest millimeter, was also recorded at each of the four points where the one-meter stick was placed perpendicular to the ground. G3 or S3 -Potentially at risk because of limited and/or declining populations, range, and/or habitat, even though it may be abundant in some areas. G4 or S4 -Uncommon but not rare (although it may be rare in parts of its range), and usually widespread. Apparently not vulnerable in most of its range, but possibly cause for long-term concern. G5 -Common, widespread, and abundant (although it may be rare in parts of its range), and usually widespread. B -State rank modifier indicating the breeding status for a migratory species. BLM Sensitive: species that are proven imperiled in at least part of their ranges and are documented to occur on BLM lands. Montana Partners in Flight Priority Levels I Conservation Action: These are species for which Montana has clear obligations to implement conservation. II Monitoring Species: Montana has a high responsibility to monitor the status of these species, and/or to design conservation actions. III Local Concern: Presence of these species may serve as added criteria in the design and selection of onservation or monitoring strategies (Casey 2000) . CCLO -Chestnut-collared Longspur BAIS -Baird's Sparrow HOLA -Horned Lark LARB -Lark Bunting SPPI -Sprague's Pipit WEME -Western Meadowlark
Species Common Name
Species Abundance and Distribution
The most abundant species recorded on the project was Chestnut-collared Longspur, followed by Western Meadowlark, Horned Lark, and Sprague's Pipit. In total, these four species represent more than 64% of the total number of individual birds observed over the five years of the study. The fifth and sixth most abundant species are Baird's Sparrow and Lark Bunting, increasing the total percentage of individual birds to over 75% of all birds recorded (see Appendix B). These six species were consistently the most abundant species each year, although the overall rank of four of these species was not consistent year to year. Because of a fluctuation in abundance, the Western Meadowlark and Horned Lark shared the second and third most abundant species status over the five year period. While Sprague's Pipit was consistently the fourth most abundant species, Lark Buntings were clearly the fifth most abundant species during the first and second years of the study, then dropped to sixth, trading places with Baird's Sparrow. Local climate conditions (average monthly temperature and average monthly precipitation), for three years prior to and including the study years, do not appear to explain the differences in abundance for these six species (see Figures 4 and 5) . As anticipated, the months of May and June generally accounted for the greatest precipitation across all years, yet variations from year to year for these two months appear to have little to do with the recorded local bird species abundance. Even a snow event in late May in 2002, which resulted in lower than usual temperatures, and caused a fairly large fall-out of relatively uncommon bird species to the area, doesn't appear to have had any influence (MBD 2006) . Nor can the differences be explained by overall annual precipitation. Although the total precipitation in 1998 and 2001 was recorded at around nine inches, all other years averaged approximately 12 inches of rain or more: 2 years had approximately 12 inches, 3 years averaged approximately 13 inches, and one year received over 14 inches of precipitation. While differences in bird abundance between year one and two may be explained by increased observer experience, the differences in abundance between year two and three are not explained by this hypothesis because the same two observers conducted the counts these three years. . The difference in abundance between the fourth and fifth years (2004 and 2005) for these species is much less pronounced than that of the first three years. This could be the result of a greater number of individuals conducting the counts and during a somewhat shorter, later timeframe, i.e it took less time for three individuals to complete the counts versus just two, and birds may have been more established on territories when these point counts were conducted.
Four species (Western Meadowlark, Chestnut-collared Longspur, Horned Lark, and Sprague's Pipit) were distributed across more than 75% of the survey locations over the five year inventory period. Although the overall percent of points with a detection was highest for Western Meadowlark at 89.4 percent of the points, the Chestnut-collared Longspur was the only species consistently present at more than 80% of the points surveyed. All four species were present at greater than 74% of the points every year, except for Sprague's Pipit when the species was present at only 60.9% of the points in 2001. This difference could be a result of inexperience with the species. Sprague's Pipits' song is thin, relatively high pitched and occurs during high aerial displays at 50-100 meters above ground , making them much less apparent than birds that display at ground or eye level. Increased awareness of this species might help explain the difference in distribution and abundance between the first and subsequent years. 
CONCLUSIONS
North Valley County is an exceptionally rich example of native grassland, representing some of the most intact remaining prairie in Montana (MTGAP 1998) and the entire North American continent (The Nature Conservancy 1999). The area, which lies adjacent to Canada's Grasslands National Park, is recognized nationally and internationally for its importance to prairie-dependent species (The Nature Conservancy 1999, Cooper et al. 2001 , Smith Fargey 2004 . Seven of the top twelve most abundant species recorded during this project are state Species of Concern (MTNHP 2004) . Five are Great Plains prairie endemic birds (Samson and Knopf 1996) and are present at greater abundances here than other regions in Montana (Cooper at al. 2001) . The extent of this area makes it especially important to species with severely limited breeding distributions, such as the McCown's Longspur ), Baird's Sparrow (Green et al. 2002 ) and Sprague's Pipit (Robbin and Dale 1999), and those species dependent upon larger blocks of land, such as Baird's Sparrow, Bobolink, and Marbled Godwit Igl 2001, Dechant et al. 2003f) . While the historic combination of bison, pronghorn, elk, locusts, and fire that created a wide range of site conditions is long past, land management activities can mimic characteristics of this historically heterogeneous landscape by creating areas with low, sparse vegetative structure to those with taller, denser vegetation (Gillihan and Hutchings 2000) . Each of these habitat conditions is suited to individual prairie-dependent species. Primary prairie endemics generally have more restricted breeding ranges with less flexibility in habitat requirements than more generalist species (Davis et al. 1999) . It is important to recognize the subtle differences in foraging and breeding habitat requirements for each species when land management activities are considered. Providing suitable foraging and breeding sites to a diverse assemblage of avifauna will require a mosaic of vegetation characteristics likely to be beneficial to a host of other prairie species. The following table identifies some of the important characteristics of each species of conservation concern recorded during this project (see Table 4 ). 
SUMMARY/RECOMMENDATIONS
The present diversity and abundance of prairie endemic bird species in north Valley County suggests that habitat elements in this area may be closer to historic conditions relative to other areas in the state. In addition, the different habitat requirements suitable for each species recorded during this study suggest that a wide range of habitats are available. Given modern rangeland management objectives to remove approximately half of the annual growth through grazing (Adams et al. 2004 , Holechek et al. 2003 , it is not surprising that Sprague's Pipits and Chestnut-collared Longspurs, which show a preference for areas with moderate grass cover and litter, (Hill and Gould 1997 were two of the most commonly encountered birds during this study. It is encouraging to note, however, that both Baird's Sparrows, which require dense grass and litter , and McCown's Longspurs, which require sparse grass and bare ground , were also two of the most numerous bird species detected, suggesting that habitats preferred by these species are also represented in this landscape.
The current manageable activity affecting remaining native grasslands is grazing by livestock. In contrast to the concerns of Fuhlendorf and Engle (2001) , that current grazing practices do not provide a range of habitats, management of this area appears to be providing habitat suitable to a diversity of prairie endemic species. At primary issue, however, is whether current management activities address grassland bird population objectives and if current conditions are sufficient to sustain these prairie species in the long term. Although this landscape was shaped by thousands of years of grazing by bison, the effect of domestic cattle grazing on vegetation structure and density can differ markedly from that of bison (Peden et al. 1974, Schwartz and Ellis 1981) . Plumb and Dodd (1993) note, however, that grazing effects of cattle and bison can be similar at the right scale. This scale is dependent, certainly, upon the species in question and the ability of land managers to address habitat elements specific to each species. Maintaining both grazing and other natural disturbance (e.g. fire) regimes that mimic the frequency and intensity of historic conditions will result in a mosaic of vegetation structures. These conditions are critical to supporting high species diversity; without them many species would likely disappear from this landscape. North Valley County is critical to the conservation of Montana's grassland bird species. Continued work is necessary, however, to identify the implications of current land management practices on the future of these unique species.
Detailed analysis on this dataset will be conducted in future years to identify the relationships between pasture grazing regimes and bird distribution, diversity, and abundance. The intent of this analysis is to identify how differences in vegetation structure, as a result of different grazing timing and intensity affect bird abundance patterns. Summary information on grazing history, bird abundance, and vegetative characteristic for each point and transect from the existing dataset are available in Microsoft Excel format and are electronic appendices to this progress report. 
